Photobleaching experiments further supported their idea that signaling clusters were not fixed but rather constantly exchanging molecules, presumably through the formation and dissociation of protein-protein interactions. This exchange of molecules into and out of signaling clusters was observed directly using dualcolor imaging where the trajectory of a single GFPtagged protein could be imaged relative to a more immobile signaling cluster marked with RFP. Using this approach, Douglass and Vale found that immobilization of a single molecule occurred more frequently when it spatially overlapped with a signaling cluster; however, this immobilization was generally transient. Upon leaving the signaling cluster, the molecule could return to a highly mobile state rapidly diffusing into other areas of the plasma membrane. Thus, Douglass and Vale were able to visualize for the first time the assembly of signaling complexes mediated by the stimulation through the T cell receptor.
This study by Douglass and Vale challenges many of our assumptions and models regarding plasma-membrane microdomains and their role in T cell signaling. While these results suggest that detergent insolubility does not serve as the organizing principle for the assembly of signaling complexes at the plasma membrane, they also do not invalidate the existence of lipid rafts or their participation in T cell signaling. The results obtained here are compatible with the idea that lipid rafts are either extremely small and highly dynamic or that they constitute a significant proportion of the plasma membrane. Hopefully, the implications of this paradigm shift will begin to shed light upon the role these plasma-membrane microdomains play in mediating signals downstream of the TCR.
